The effect of social isolation on rat brain expression of genes associated with endocannabinoid signaling.
Rearing rats in single cages from weaning until adulthood (social isolation) produces a number of behavioral and neurochemical alterations similar to those observed in psychoses such as schizophrenia. Also, a dysregulation of the endocannabinoid system has been implicated in schizophrenia. The aim of this study was to examine the effect of social isolation on changes to mRNA expression of 1) the cannabinoid receptor CB(1), 2) enzymes responsible for the synthesis of the endocannabinoids anandamide (N-acyl phosphatidylethanolamine-phospholipase D or NAPE-PLD) and 2-arachidonoyl-glycerol or 2-AG (diacylglycerol lipase or DAGL isozymes alpha and beta) and 3) enzymes that degrade endocannabinoids (fatty acid amide hydrolase/FAAH for anandamide, and monoacylglycerol lipase/MAGL for 2-AG). Twenty-one-day post natal rats were randomly housed individually, or in groups of 6, for 8 weeks. CB(1) receptor, DAGL(alpha) and DAGLbeta, MAGL and FAAH mRNA levels were measured in the brains using in situ hybridization histochemistry. CB(1) receptor, DAGL(alpha), DAGLbeta, MAGL and NAPE-PLD mRNA expression levels were significantly higher in a number of brain regions from socially isolated rats; particularly in the prefrontal regions, cortical layers and a number of thalamic regions. DAGLbeta mRNA was significantly higher in the substantia nigra and ventral tegmental area. FAAH mRNA expression was significantly lower in a number of prefrontal regions, the cortical layers and in the caudate putamen and other associated areas of socially isolated rats. Such differences in endocannabinoid system mRNA in brains of socially isolated rats compared to normal rats further supports the potential importance of the endocannabinoid system in psychotic disease states.